® ^ 



Eur paisch s Patentamt 
Eur pean Patent Office 
Offic eur pe n d s br vets 



(H) Publication number: 



0177 

B1 



® 



EUROPEAN PATENT SPECIFICATION 



® Date of publication of patent specification: 24.01 .90 
(n) Application number: 85201415.8 
(g) Date of filing: 06.09.85 



S) lnt.CI.5: A61 B 10/00 



(Method for predicting and detecting the onset of ovulation. 



(D Pnonty: 11.09.84 us 649844 


(g) Proprietor: ZETEKJNC. 


20.03.^ US 713866 


794 Ventura Street 




Aurora Colorado 80011 (US) 


® Date of publication of application: 


@ Inventor: Regas, Jennine 


16.04.86 Bulletin 86/16 




3021 East Seventh Avenue 




Denver Colorado 80206 (US) 


® Publication of the grant of the patent: 


Inventor: Fernando, Ranjit Simon 


24.01^0 Bulletin 90/04 


462 Elkhart Street Apt. B 




Aurora Colorado 8001 1 (US) 


® Designated Contracting States: 




AT BE CH DE PR GB IT U LU NL SE 


@ Representative: van der Beek, George Frans^ Ir. 




etal 




Nederlandsch Octrooibureau Scheveningseweg 


@ References cited: 


82 P.O. Box 29720 


DE-A-2803152 


NL-2502 LS 's-Gravenhage (NL) 


FR-A-2097 511 


US-A-4119 089 




US-A-4 151 831 




US-A-4224949 




US-A-4 498 481 





Note: Within nine months from the publication of th menti n of the grant of th European patent, any person may 
give notice to the European Patent Office f opposition to the European patent granted. Notice of opposition shall 
be filed in a writt n reasoned statement. It shall not be deemed to have b en filed until the opposition fee has been 
paid. (Art. 99(1) European patent convention). 



Courier Press^ Leamington Spa, England. 



EP 0 177 994 B1 2 



Description 

The invention relates to a method for predicting 
ovulation In a human female subject, comprising 
the steps of noting the onset of menstruation of 
the subject, and making regular determinations of 
a parameter of the human female subject's body 
indicative for the menstrual cycle of the human 
female subject. 

Several methods for predicting ovulation in a 
human female subject are already known and 
belong to the prior art. 

The need for a simple but reliable method of 
predicting and confirming ovulation, which is 
conveniently carried out in the privacy of the 
home, has been a recognized need for many 
decades. Because of religious, philosophic, or 
health considerations, the preferred method of 
birth control for many is by periodic abstinence, 
also known as the "rhythm method". This 
method involves the identification of the fertile 
period using an available method, or more often 
simply by a guess based on the length of the 
menstrual cycle, and then avoiding coitus during 
this period. Ovulation is assumed to occur mid- 
cycle, and the period of abstinence is adjusted 
accordingly. This technique has proven highly 
unreliable at best. The unreliability of the rhythm 
method is largely due to the inability to accurately 
predict and confirm ovulation. Thus, a clear need 
exists for a natural family planning method with 
improved reliability. 

A more reliable procedure, known as the 
symptothermal method, involves a subjective 
evaluation of basai body temperature and cervical 
mucus to determine the fertile period. This 
method requires intensive user training in the 
method and relatively high failure rates were and 
are still unavoidable. 

In another procedure, changes in cervical 
mucus are combined with basal body tempera- 
ture (BBT) to identify the onset and end of the 
fertile period. There are several disadvantages 
with this approach, some of them being the need 
for immobility before taking the temperature, 
daily monitoring of the cervix and vagina, and 
subjective interpretation of vaginal mucus quality 
and of the BBT trend. The technique is difficult to 
learn, with one to six months of careful training 
and supervision being required to acquire profi- 
ciency. Another relatively serious problem is the 
variation of the relation between the basal body 
temperature and the peak mucus symptom. In 
one study, in twenty-five of the cases, the 
temperature rise occurred more than 2 days 
before or 2 days after the peak symptom, Uskin, 
LA„ "Population Reports," Vol. 9, No. 4, 
pp.33 — 65, Sept. 1981. Furthermore, basal body 
temperature reflects ovulation in only about 70% 
of the cycles, since monophasic (non-indicative) 
basal body temperature curves are frequently 
seen in ovulatory cycles. Bauman, J. E„ "Fertility 
and Sterility/' Vol.36, pp. 729— 733, Dec. 1981. 
When used for birth control, failure rates of up to 
34% have been recorded with this meth d. 



Although computerized interpretation of data is 
now available for the sympto-thermal method as 
disclosed in U-S. Patent No. 4,151,831, issued 
May 1, 1979, to R. W, Lester for "Fertility Indi- 

5 cator" and in published PCT Patent Application 
Pub. No. WO 83/01735, published May 29, 1983, 
on an application filed September 30, 1982, by 
H. Schneider, for "Apparatus and Method for 
Determining Fertility Status", the disadvantages 

10 inherent in the physiological parameters used in 
the method are still limiting factors. 

The identification of a preovulatory rise in 
estrogens followed by a peak in luteinizing h r- 
mone (LH) concentration as determined by 

15 radioimmunoassay is a good indication of immi- 
nent ovulation. Frequently, several samples of 
blood, drawn at mid-cycle, will be analyzed for 
luteinizing hormone concentration. These tech- 
niques are expensive and require several visits to 

20 a hospital or medical laboratory having the 
appropriate analytical facilities. 

The process of ovulation can also be monitored 
and detected using ultrasonography. Daily visits 
to a center equipped with the sophisticated 

25 instrumentation used for the procedure are 
necessary. Several scans are required by mid- 
cycle to pinpoint ovulation by observing follicular 
development and subsequent ovum release. 
While accurate identification of ovulation is poss- 

30 ible with this technique, it is of little value as a 
self-monitoring method for purposes of enhanc- 
ing or reducing fertility. 

Several methods of predicting ovulation based 
on biochemical changes in various body fluids 

35 such as vaginal secretions, saliva, or urine hav 
been proposed. The major drawback of such 
methods is the significant variation in the com- 
ponent being measured between individuals. In 
one method, where the lactic acid concentration 

40 of vaginal secretions was proposed as an indi- 
cator of impending ovulation, the variability of its 
concentration between individuals was as great 
as one thousand percent. See U.S. Patent No. 
4,010,738, issued March 8, 1977, to G. Preti, et aL, 

45 for "Method of Predicting and Detecting 
Ovulation." 

As a practical matter, it is generally believed at 
the present time to be impossible to design a 
chemical indicator system that is applicable to all 

50 women. One example of such a problem is related 
to the alkaline phosphatase levels of saliva which, 
although appearing to be predictive of ovulation 
show such variations among individuals that any 
chemical means of monitoring for its changes 

55 requires that tests be individually calibrated to 
each user. See U.S. Patent No. 3,408,015, issued 
October, 1968 to Foster. Methods based on analy- 
sis of urine for steroid hormones or their deriva- 
tives are subject to the same problem. 

60 

Objects and Summary of the Invention 

The principal object of the present invention is 
to provide a simple, inexpensive, and practically 
workable method for predicting and confirming 
65 ovulation. 
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A related object is to provide a method for 
identification of the fertile peri d, by means 
of a simple, reliable self-monitoring home 
test. 

Another object is to provide a method of the s 
foregoing character which uses a readily testable 
or measurable body element. More specifically, it 
is an object of the invention to use a measurable 
body fluid such as saliva. 

A further object of the invention is to provide an w 
improved apparatus for carrying out the method 
of the invention. 

Still a further object of the invention is to 
provide easily used, simple apparatus such as 
probes, digital readouts, and indication lights or 75 
signals. 

In accordance with the foregoing objects, the 
present invention now provides a method as 
described in the preamble of this specification, 
which method is characterized in that said para- 20 
meter is the electrical resistivity of the subject's 
saliva and that the method comprises steps of 
making regular determinations of the electrical 
resistivity of the subject's saliva beginning not 
more than five days following beginning of men- 2S 
struatlon, and indicating the onset of ovulation as 
a function of a peak resistivity measurement 
following onset of menstruation, which peak is 
followed by a nadir and subsequent sharp 
increase in said electrical resistivity 30 
measurement 

Further detail of preferred embodiments of the 
method and apparatusses for carrying out said 
method will be described hereinafter with ref- 
erence to the drawings. 35 

Description of the Drawings 

Fig. 1 is a diagram illustrating the pattern of 
salivary electrical resistance produced in accord- 
ance with the method of the present invention. 40 

Fig. 2 is a diagram illustrating the pattern of 
salivary electrical resistance produced in accord- 
ance with the method of the present invention. 

RG. 3 is a block circuit flow diagram of 
apparatus for determining electrical resistance 4S 
using a probe of the character shown In 
FIGS. 5—10. 

FIG. 3A is a detailed circuit diagram showing 
the lockout circuitry for automatic recharging of a 
battery. 50 

FIG. 4 is a block flow diagram of apparatus 
using a microprocessor for Indicating fertility 
status. 

RG. 5 is a plan view of the head portion of an 
oral probe used in the method of the present 55 
Invention. 

RG. 6 is a sectional view taken substantially in 
the plane of line 6 — 6 of FIG. 5. 

RG. 7 is a plan view of the head portion of a 
modified form of oral probe. 60 

RG. 8 is a sectional view taken substantially In 
the plane of line 8—8 of RG. 7. 

RG. 9 is a plan view of the head portion of a 
vaginal probe used in the method of the present 
invention. 55 



FIG. 10 is a sectional view taken substantially in 
th plane of line 10 — 10 of FIG. 9. 

FIG. 11 Is a plan view of an apparatus for 
carrying out th method of the present invention. 

FIGS. 12 — 19 are logic flow charts showing the 
software algorithms for pattern recognition of 
resistivity values- 
Description of the Preferred Embodiments 

The present invention involves a simple 
method that has been developed whereby ovula- 
tion and the fertile period can be predicted and 
accurately identified in the human female. This 
method results in a reliable self-monitored home- 
test. It can also be used by a physician in the 
treatment of female infertility since many diag- 
nostic or therapeutic measures depend on the 
accurate prediction and detection of ovulation. 
The method further lends Itself to this task due to 
the relative ease of measuring saliva electrolyte 
compositions through electrical characteristics. 
Saliva Is a complex system containing several 
electrolytes including salts of sodium and 
potassium and non-electrolyte components 
including several proteins, enzyme systems, and 
Immunoglobulins. The inherent limitations of 
chemical tests caused by Inter-subject variability 
do not affect this system. Although variability in 
salivary electrical resistance (SER) between sub- 
jects does exist, the measurement of an electrical 
characteristic combined with the wide range 
afforded by a digital display provides precise 
measurement over varying SER baselines and 
amplitudes. Thus, the Identical instrument can be 
used by all subjects without adjustment or indivi- 
dual calibration. This Is specifically a result of the 
fact that the method of this Invention refers to 
changes in trend and not to absolute resistance 
values. 

Using the present method, a user Is able t 
predict the onset of her fertile period and the time 
of ovulation. To this end, the electrical resistance 
of the subject's saliva is monitored periodically, 
preferably dally, with an Instrument designed for 
that purpose. Basically, one illustrative Instru- 
ment, which is shown in the drawings and 
described In more detail below, consists of a 
housing containing a control circuit, with a digital 
display, a probe or sensor adapted to be placed 
on the user's tongue, and a vaginal probe. 
Measurements are begun on the fifth day of the 
menstrual cycle, where the first day of the m n- 
struation is day one. Readings are taken at 
approximately the same time each day, prefer- 
ably immediately after awakening and prior to 
toothbrushing, breakfast, and other morning 
activities. To take a reading, excess saliva is 
swallowed, but with the tongue in moist condi- 
tion, the sensor is placed on the tongue about 
2 cm from its tip and held with very light pressure. 
The salivary electrical resistance (SER) reading or 
value is observed on th digital display and Is 
recorded. The readings are plotted, with day-of- 
cycle on one axis and the SER values, which 
values are dimenslonless numbers proportional 
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t resistance, on the other axis, as shown in 
RG. 1. When the first peak in SER values is 
reached,, i.e. when a decline in SER occurs after an 
initial rise, the first predictive stage has been 
reached, a first recognition signal is generated by 
the instrument based on reaching State A, shown 
as Stage A in FIG. 1. Regardless of variations in 
menstrual cycle length. Stage A occurs approxi- 
mately six days prior to ovulation (on day — 6, 
where day 0 is the day of ovulation). The occurr- 
ence of Stage A may vary by plus or minus one 
day. Even after accounting for this variation. 
Stage A occurs prior to the onset of the fertile 
period, which is assumed to be 72 hours prior to 
ovulation, and is therefore a good indicator of the 
imminent fertile phase of the cycle. Thus, if the 
user wishes to prevent conception, she is made 
aware of the onset of the fertile period sufficientiy 
in advance so that she may abstain from coitus 
during this period. 

The next predictive stage. Stage B in the SER 
values can be recognized when a sharp increase 
in readings occurs following a nadir or sharp dip, 
as shown on FIG. 1. This SER value graphical 
pattern is recognized and causes generation of a 
second recognition signal. A distinct V-shaped 
pattem should appear in the graphed readings at 
this stage. Stage B occurs usually a day after the 
nadir and approximately two days before ovula- 
tion, but may vary by plus or minus one day. 
Stage B is a sign of imminent ovulation, and is 
useful for identifying the peak of the fertile phase 
and establishing the best time for coitus or 
Insemination when the user desires to conceive. 
Patients under the care of a physician may also be 
scheduled for other evaluations such as post- 
coital tests, hormone assays, or ultrasonography 
at this stage. Though ovulation will usually occur 
within two days after Stage B those wishing to 
avoid conception should abstain from coitus for 
about four days after Stage B. 

While the changes in SER value during the 
menstrual cycle indicate the onset of the fertile 
period and ovulation, they do not confirm that 
ovulation has occurred. Another method 
monitors the concentration of and interaction 
between estrogen and progesterone through 
their effect both on the ionic concentration and 
the volume of cervical mucus. The abrupt decline 
in estrogen and the subsequent increase in prog- 
esterone at the time of ovulation cause marked 
changes in both ionic concentration and the 
volume of cervical mucus. These changes are 
monitored using an intra-vaginal probe that 
measures the electrical resistance (VER) or con- 
ductance of the vaginal mucus, and is sensitive 
not only to changes in the ionic composition of 
the mucus but also is sensitive to its volume. 
RG. 2 illustrates diagrammatically the changes in 
both SER and VER as related to the menstrual 
cycle and ovulation. A marked increase in VER, 
after Stage B in SER, is an indication that ovula- 
tion has occurred (Stage C). This third pattem, in 
VER values rather than SER values, is recognized 
by the instrument and a third recognition signal 



generated. Thus, a reliable indication confirming 
ovulation is given in a rapid and simple t use 
home-test method. By combining the SER and 
VER readings, the test becomes even more 

5 accurate . and reliable than when one reading 
alone is used. 

The user is able to predict the onset of the fertile 
period and the time of ovulation by monitoring 
changes in both salivary electrical resistance 

10 (SER) and vaginal electrical resistance (VER) at 
mid-cycle to confirm the occurrence of ovulation. 
Determination of SER is carried out as described 
above; however, when Stage A in the SER is 
observed, the VER readings are obtained in addi- 

15 tion to the SER. The VER readings are taken at 
approximately the same time each day. To obtain 
a VER reading, a special vaginal probe is con- 
nected to the control box used for the electrical 
resistance measurement and Inserted into the 

20 vagina until it rests at the base of the cervix. The 
VER reading is simply observed on the digital 
display and recorded. The VER readings are 
graphed along with the SER values. 
The interpretation of the SER values relative to 

25 Stages A and B is as described above. Because of 
the availability of midcycle VER measurements, a 
more precise confirmation of the occurrence f 
ovulation can be made. During Stage B, the VER 
reading will be relatively low, reaching a nadir 

30 corresponding with the estrogen peak (Fig. 2). 
After ovulation has occurrred, the sharp rise in 
progesterone together with the low estrogen 
levels result in a marked elevation in the VER 
readings. Thus, after taking the VER readings if 

55 the user observes a marked increase in VER, that 
is coincident with the stage of the cycle that 
follows Stage B, and may be taken as a reliable 
confirmatory indication of ovulation, as shown in 
RG. 2. The fertile period begins about 72 hours 

40 before ovulation. The end of the fertile period is 
assumed to occur 48 hours after the VER increase. 
The period where probability of conception is 
high begins about four days after the VER 
increase and ends about four days after ovulation. 

45 In RG. 2, the predictive indications of SER are 
combined with the confirmatory value of VER 
measurements, thus defining the fertile phase f 
the menstrual cycle. The use of the VER probe 
may be discontinued at the end of the fertil 

50 phase. 

The task of recording and interpreting the SER 
and VER readings may be accomplished auto- 
matically. The instrument is compact, with a 
display screen and provision for accepting only 

55 either one of the SER and VER measuring sen- 
sors. The instrument automatically recognizes 
which sensor is being used. The instrument has 
separate calibrations for vaginal and salivary 
readings. Voltage from either probe is routed 

60 from the probe jack to the appropriately cali- 
brated measuring circuit by means of matched 
portions of multi-input jack and multi-output plug 
sets. To obtain consistent data, the instrument 
obtains an integrated reading over a 5 second 
65 period, after an initial delay period of 3 — 5 
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seconds. The user manually enters the first day of 
her cycle so that the built-in microprocessor 
integrates the stage of the cycle, with the appro- 
priate SER and VER data. Daily measurements are 
taken as described above, but with the readings 
being recorded in the instrument's memory. At 
the beginning of the cycle only the SER sensor is 
used. 

By using a first algorithm for pattern recogni- 
tion which is programmed into the instrument's 
microprocessor, the occurrence of Stage A is 
detected. Until Stage A is detected, the instru- 
ment's display shows that the probability of 
conception is low. When Stage A is reached, the 
display reads "Conception Possible". At this time, 
the instrument also alerts the user to begin VER 
measurements. When Stage B is detected by a 
second algorithm for pattern recognition, the 
display indicates that "Conception Very Likely". It 
monitors the VER readings until their abrupt 
increase indicates ovulation. From the beginning 
of Stage A until the occurrence of ovulation, the 
number of days to ovulation are displayed. After 
72 hours has elapsed from the time of ovulation, 
the displays shows that the probability of concep- 
tion is low and reads "Conception Unlikely", since 
the end of the fertile phase has been detected. At 
this time, the instrument indicates to the user that 
VER readings may be discontinued for that cycle. 

When a user first begins to use the instrument, 
the time of ovulation is predicted, first using the 
number of days to Stage A from the beginning of 
the cycle. The actual prediction of the time of 
ovulation, once Stage A is detected, is based on a 
regression equation which correlates statistical 
information gained from Initial experiments. The 
SER and VER data, together with the length of 
each cycle, is permanently stored in the instru- 
ment's memory for up to two years, with pro- 
vision for transfer onto a hard copy when 
required. 

The method embodying the presertt invention 
is the basis of an accurate but simple home-test 
for determination of the fertile phase and ovula- 
tion during the menstrual cycle in women. It is 
clear that although the method may vary in 
degree of complexity and in the sophistication of 
instrumentation used, the process involved 
remains basically unchanged. It should also be 
clear that while the type of measurement used 
has been limited to electrical resistance, the basic 
principle involved in the method is the change in 
total electrolyte concentration of saliva. An 
equally viable method may be obtained using 
electrical conductance or impedance. 

For determining and indicating salivary electri- 
cal resistance or vaginal electrical resistance, 
there are provided appropriate probes and elec- 
tronic apparatus as shown in FIGS. 3 through 10. 
Referring to FIG. 3, the salivary electrical 
resistance measuring and indicating apparatus is 
embodied in a circuit which includes an alternat- 
ing voltage square wave generator 20 powered by 
a battery or power supply 21 connected through a 
combined on-off and battery test switch 22. Th 



generator 20 is a "run-up run-down" RC oscillator 
using an operational amplifier integrated circuit. 
The two halves of the cycle are matched by 
trimming the timing components. The output of 

5 this oscillator is a symmetrical square wave with a 
swing of an essentially fixed amount less than the 
supply voltage. This square wave is applied, 
through a capacitor and a series resistor, to the 
probe 24. The voltage across the probe is thus a 

70 symmetrical square wave equal to the oscillator 
output divided by a voltage divider consisting of 
the series resistor and the probe/medium 
resistance. 

An excessive voltage protection switch 25, 

75 which consists of two diodes, is connected across 
the probe jack. These diodes limit the voltage to 
the probe to a predetermined maximum level to 
protect against any possibility of trauma or dis- 
comfort to the user. 

20 The probe output signal is fed to an amplifier 
26. The amplifier is an operational amplifier 
system utilizing the same integrated circuit pack- 
age as the oscillator. Substantial negative feed- 
back is used so that its gain is constant. The gain 

25 is adjustable for calibration purposes by use of a 
variable resistor or of a selected fixed resistor. 
The signal from the probe is capacitively coupled 
to its input, and the reference voltage of the 
amplifier system is half the supply voltage. 

30 The output of the amplifier is essentially a 
square wave averaged by a long-time-constant 
resistance/capacitance circuit or commutat r 28. 
The voltage between the amplifier output and this 
average is connected, through two field- ffect 

35 transistor (FET) bilateral switches, to the measur- 
ing circuit during one half of the cycle and in the 
opposite polarity during the other half of the 
cycle. Thus, the output is rectified, and a dc 
voltage proportional to the resistivity of the 

40 biological fluid is applied to the measuring circuit. 
The oscillator square wave is used to control the 
switches through an inverter 29. 

The measuring circuit 30 is connected to a 
liquid crystal display 31. The output of the com- 

45 mutator 28, now dc, is applied to this measuring 
circuit after smoothing by a resistance-capaci- 
tance filter circuit 32. This voltage is proportional 
to the probe/medium resistance, to the osclllat r 
voltage swing, and to the amplifier gain. A run/ 

so hold switch 34 is provided external to th inte- 
grated circuit to hold and/or store a desired 
reading on the display. 

The specific digital reading of the measuring 
circuit is selected to provide for the best possible 

55 resolution of the time-measurement curve for the 
particular fluid being measured. The signal volt- 
age, adjustable by gain for calibration as men- 
tioned above, varies as the supply voltag 
changes. A suitable voltag is derived from the 

60 battery voltage for th reference voltage to com- 
pensat for changes in battery voltage. Since the 
oscillator output is approximately the battery 
voltage less a fixed amount, a similar part of th 
battery voltage, a fraction of the battery voltage 

65 less a suitabl fixed amount, is used as the 
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reference voltage. This r nders the reading essen- 
tially independent of the battery voltage, eliminat- 
ing the need for a regulated voltage, and reducing 
th supply voltage required. 

Power is supplied by a pack of nickel cadmium 
rechargeable battery cells, by disposable 
batteries or by any suitable battery or other power 
source. A low battery voltage detector 35 com- 
pares a fraction of the battery voltage to a differ- 
ent fraction of the voltage across a Zener diode. 
This diode is also used to obtain the compensat- 
ing voltage for the reference, as described above. 

The low battery voltage recognition circuit (see 
Fig- 3A) is set to a selected voltage appropriate to 
the power supply. For instance, for a 9-volt 
battery it is set at 7 volts. When the battery 
voltage drops to that level, the low battery voltage 
recognition circuit activates one or more 
elements on the liquid crystal display, thus 
informing the user that the batter/ needs replace- 
ment or recharging. 

The microprocessor-driven instrument is 
powered by nickel cadmium batteries. It is con- 
templated that, once placed in service, the instru- 
ment will normally be connected to the charger 
except during the process of taking readings. To 
prevent the taking of readings with the charger 
connected, the program checks for voltage at pin 
1 of IC22. If the charger is connected, the instru- 
ment cannot be turned on. 

The battery voltage is checked by comparison 
circuits at IC23 and if the voltage is less than 6.2 V 
and the charger is connected, a charge cycle is 
initiated by IC23 through IC20, a fiip-flop- 

A modification of the above circuit Involves 
adding an accurate inverter after the amplifier so 
that both polarities of the signal may be con- 
nected alternately to the "high" terminal of the 
measuring circuit by two bilateral switches. The 
"low" terminal of the measuring circuit is then 
directly connected to the average of the amplifier 
output and the inverter output, thus requiring 
much less filtering of the signal average. Since 
only a single operational amplifier is sufficient for 
the main amplifier, and the other operational 
amplifier can be used as the inverter, without 
increasing the complexity of the circuit. 

The analog to digital (A/D) converter includes a 
terminal which is maintained internally at a volt- 
age that is a fixed amount (x) less than its supply 
voltage (y). Amount x is approximately equal to 
the amount that the square wave output differs 
from the supply voltage. Thus a fraction of this 
voltage {y-x> can be used as reference for the 
A — D (analog to digital) conversion and x can be 
used as the reference for the low battery voltage 
indicator. 

Another embodiment of instrumentation for 
applying the method of the present invention 
includes a microprocessor f r data processing 
and for storing the pattern recognition 
algorithms, is shown in FIG. 4. This embodiment 
of the method utilizes several elements to process 
the measurements obtained by a circuit like that 
shown in FIG. 3 described ab ve. These elements 
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Include a power supply 21a, an on-off switch 22a, 
and a square wave generator and amplifier 
measuring circuit 36 receiving signals from a 
probe 24a, The voltage derived from the measur- 
5 ing circuit 36 is fed to an A/D (analog to digital) 
converter 38, which is used to convert the analog 
probe signals to digital value for processor input 
to a microprocessor 40 utilizing a monitor 
program. 

70 The monitor program is the system software. It 
defines the order of events, the interpretation of 
data, and the resulting conclusions. The micro- 
processor 40 is the controller of the system. It 
executes the monitor program, which is stored in 

15 the read only memory (ROM) 41. A programm- 
able clock is used to supply the current time and 
date. Random access memory (RAM) 42 is a read/ 
write static memory element. It is used to stor 
temporary data values and the microprocessor 

20 Stack. Data values including in part SER and VER 
daily values are retained in the electrically eras- 
able programmable read only memory (EEPROM) 
44, which is a non-volatile read/write memory 
element. 

25 A telephone-type 12-key pad 45 or a similar 
membrane switch is provided for user input, such 
as time and date, set or reset routines. Two 
peripheral interface adapters (PIA), In the form of 
integrated circuits 46,48, are used to interface 

30 between the microprocessor bus and peripheral 
devices. Both are used for input to the processor. 
One handles the keypad and the A/D converter; 
the other handles the real-time clock 49 through 
the bus driver 50. 

35 Processor output is displayed by a two-line, 32- 
character liquid crystal display (LCD) 51. A buffer 
circuit is included in the integrated circuit of the 
display. In order to change parallel data from the 
processor to serial, properly synchronized data 

40 for a communications link, such as to another 
computer 52 or a peripheral device 54 and vice 
versa, there is provided an asynchronous com- 
munications interface adapter (ACIA) 55. Discrete 
logic digital gate decoders 56 are provided to 

45 decode the microprocessor control and address 
signals for addressing other system elements. 

The microprocessor system requires a 5-volt dc 
voltage supply. In one embodiment, the power 
supply circuit converts line voltage into the 

so required voltage. The power supply 21a also 
includes five nickel cadmium batteries so that 
measurements can be taken with the device 
disconnected from the line voltage. This also 
allows for portable operation and standby protec- 

55 tion against temporary interruptions of the main 
current. 

The software for the device consists primarily 
of a continuous loop that looks for any input from 
the keyboard and goes t the appropriat 

60 routines; second, the r al-time clock-caiendar is 
read to see if the day has changed. The MAIN 
routine shows a test f r RESET, This will be 
handled by the microprocessor with an approp- 
riat jump to the RESET routine or by a keyboard 

65 RESET. RESET will return to the main loop with 
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th microprocessor in a known state. Data will not 
be destroyed or lost if the device is reset- 
In the initial logic st p in the software, an SER 
reading is always taken and a delta value for the 
difference between the present day SER reading 
and the SER reading of the prior day Is obtained, 
the absolute value of delta (SER) being stored in 
the EEPROM 44 (Fig. 4), an internal, non-volatile 
memory means of the instrument As seen in 
Fig. 1, the days of the menstrual cycle prior to 
ovulation are broken down into 5 distinct zones. 
Zone 1 is separated from Zone 2 by Stage A. A 
significant drop in delta (SER), for example ten or 
more, signals a change from Zone 2 to Zone 3. 
Zone 3 changes to Zone 4 after the nadir of the 
SER curve occurring approximately 3 days prior 
to ovulation. Stage B separates Zone 4 from Zone 
5, during Zone 5 ovulation occurs. The software 
logic of the instrument always initially assumes 
the instrument is used within five days of the start 
of menstruation. 

As described above, the stages A and B of the 
SER data, and the post ovulation rise in VER, 
stage C (Rg.2), are determined by three 
algorithms for "pattern recognition" incorporated 
into the electronic circuitry of the instrument The 
cycle day prior to the first negative slope In the 
SER graph of Rg. 1, detected after cycle day 5, is 
found by a first algorithm shown in Fig. 12 for 
pattern recognition, which generates a first recog- 
nition signal indicating the day of the cycle of 
Stage A to the memory. In determining a positive 
or negative slope, allowance is made for non- 
significant variations of noise. Once a negative 
slope is measured between sequential SER read- 
ings, an absolute difference or delta (SER) in 
sequential SER readings of a predetermined 
amount greater than any noise value that might 
be encountered is detected by the electronic 
measuring circuitry embodying the first 
algorithm. The predetermined amount used in the 
present invention is 7. The threshold between 
non-significant and significant variation is greatly 
affected by the sensitivity of the measuring cir- 
cuit and must therefore be defined accordingly. 
Since the basic method of this invention is based 
on changes in trend rather than on absolute 
values, the sensitivity of the measuring circuit or 
the threshold for "noise" need not be defined. 

In the algorithm of Rg. 12, no VER 
measurement is needed, as the user is still in 
Zone 1 and Stage A has not been reached. A VER 
measurement is needed to correlate the day of 
ovulation, as has been previously discussed, and 
is pictorially seen in Rg.2, Delta (SER) 
measurements on sequential days are deter- 
mined by simply subtracting the immediat ly 
previous day's SER reading from the present 
day's SER reading. Depending upon whether the 
delta (SER) value is positive or negative, th user 
will be n one side or the oth r of Stage A of the 
SER curve. If Stage A has not been reached, delta 
(SER) will be positive, as is the slope of the SER 



Zone 2, after Stage A has been reached. The 
microprocessor stores this first algorithm for 
pattern recognition as well as the day of the cycle 
upon which Stage A is reached for use in det r- 

5 mining ovulation in the present menstrual cycle 
and for later use in a regression equation used to 
calculate the day of ovulation. 

As seen in Rg. 12, If the magnitude of delta 
(SER) is negative and its magnitude is greater 

10 than 7, to account for non-significant variations or 
noise, then Stage A has been determined to be 
the previous day of the cycle and the loop con- 
tinues to the algorithm for recognition of Zone 2 
found in Fig. 13, 

15 With respect to Rg. 12, should the difference or 
delta (SER) be greater than zero, the software 
either implements the days to ovulation sub- 
routine of Rg. 18 or, if the delta is approximately 
zero, the present SER value is compared to two 

20 consecutive previous readings to find out if a total 
delta (SER) between the present values and the 
first of the two previous values greater than 7 has 
occurred. If a delta greater than 7 in magnitude 
between the present and first of the three c n- 

25 secutive SER values has occurred, then Stage A is 
assumed to have occurred 2 days prior to the 
present measurement and the logic of Rg. 13 
relative to Zone 2 is implemented. 
It should be noted that all of the logic flow 

30 charts ultimately lead to the flow chart seen in 
Rg. 18, If no VER is needed, the SER reading is 
displayed for recording and the intelligence and 
the display are then disabled. If a VER reading is 
needed and point A has been reached, th n a 

35 regression equation seen Fig, 18 is utilized t 
calculate the day of the cycle during which ovula- 
tion will occur. Depending on whether ovulation 
has passed, a message will indicate days to 
ovulation. Whether or not ovulation has passed, a 

40 message will be displayed to the user based upon 
the logic of Rg. 19 indicating the probability f 
conception. 

In Rg. 13 Stage A has passed and the user of 
the instrument is taking measurements at a day of 

45 the cycle within Zone 2. From this point on 
through ovulation, an indication will be given to 
the user that a VER measurement is needed. A 
second algorithm for pattern recognition is 
embodied in the logic of Rgs. 13, 14 and 15 to 

50 recognize the nadir in the SER values of Fig. 1. 
Once the nadir is detected by the second 
algorithm, a second recognition signal corr - 
sp ndingt the day of the cycle at which Stat B 
occurs is generated and stored to memory. Rg. 13 

55 finds a difference between the present SER read- 
ing and th SER reading at Stage A that is of a 
magnitude greater than 10. The magnitude is 
s lected so as to be large enough to indicate that 
Zone 3 has been reached. Once Zone 3 has been 

60 reached, then the logic flow chart of Rg, 14 is 
controlling. Again, in Zone 3a VER reading is 
needed and so indicated. The difference in 
sequential readings of SER, again referenced to 
Hoita (<;fr\ in Ra. 14. needs to be greater than 
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measurement graph of Rg- 1, and that Zone 4 has 
been entered after the drop In SER values from 
Stage A to the nadir. The logic associated with 
Zone 4 is shown in Fig. 15 again displays to the 
user the need for a VER measurement to correlate 
with the SER measurement being taken. The logic 
of Fig- 15 is searching for Stage B through use of 
the second algorithm for SER pattern recognition 
incorporated within the microprocessor of the 
electronic circuitry shown in block form in Fig. 4. 
Three consecutive daily values of SER will estab- 
lish the nadir for which the second algorithm for 
pattern recognition is searching. Again a change 
in slope to negative or zero slope is the pattern 
which is recognized by the algorithm of Fig. 15 to 
establish the day of Stage B, The second 
algorithm searches for a significant drop in SER 
from Stage A, a change in slope, i.e., an Increase 
in SER values after a decrease. 

From Zone 4 the Zone 5 software subroutine is 
seen in Rg. 16. The day of the cycle corre- 
sponding to Stage B has been found through the 
logic shown in Rg. 15. The logic shown in Fig. 16 
simply determines how many days since Stage B 
has been reached, and if greater than 1, Indicates 
that day of ovulation has been reached. Such a 
calculation follows the experimentally found 
result that Stage B is usually followed in 2 days by 
ovulation as indicated in Rg. 1. This logic will 
however, be overriden when VER measurements 
are available. 

In any of the previous software sub-routines 
relating to Zones 2 through 5, where a VER 
measurement is indicated, the respective logic 
flow paths are followed and then a VER 
measurement is taken and the logic flow path 
shown in Rg. 17 is operative. As seen in Rg. 17, a 
third algorithm for pattem recognition of Stage C 
of the VER measurement graph of Rg. 2 first 
compares sequential VER measurements until the 
VER measurement is greater than the minimum 
VER which would occur prior to the day of 
ovulation. After minimum VER is determined and 
stored, the algorithm associated with VER pattern 
recognition then determines Stage C by searching 
for an increase in consecutive VER values or delta 
(VER) of greater than 25. When Stage C has been 
recognized by the third algorithm shown in the 
flow chart of Rg. 17, then the minimum VER 
measurement seen at day minus 1 in Rg. 1 and 
Rg. 2 and the day of ovulation are both stored to 
memory by a third recognition signal generated 
by the third algorithm for later print-out in graphi- 
cal or tabular form as desired. The determination 
of the day of ovulation by the third algorithm 
supersedes any finding based on SER values and 
the days to ovulation flow chart shown in Rg. 18 
and causes the instrument memory of the micro- 
processor to store the day of ovulati n found by 
the third algorithm. 

Th day of ovulation is normally predicted 
using the regression equation of Rg. 18 once 
Stage A is detected. The independ nt and depen- 
dent variables used f r the equation are days to 
Stage A and days to ovulation respectively, from 



the beginning of the cycle. The first equation is 
initially derived from statistical information 
gained from prior xperiments and users. As data 
accumulates for a given individual user, these 
5 equations are weighted to reflect the cycle charac- 
teristics of the user. Data used for this purpose 
will include days to Stage A, days to Stage B, days 
to ovulation, and the length of the user's men- 
strual cycle, all of which will be stored in the 
10 memory of the microprocessor. 

Several suitable designs have been developed 
for transducers to measure the SER and VER, as 
shown in FIGS. 5 through 10. Each probe consists 
of one or more active electrodes and one or more 
IS ground electrodes. The electrodes are mounted in 
a non-conductive, biologically inert material such 
as epoxy or acrylic plastic. They are connected to 
the measuring circuit by two or more shielded 
conductors, which may be connected to the 
20 instrument with a plug and jack or by hard wiring 
to the circuit board of the measuring instrument. 

The geometry of the probe is determined by th 
configuration of the site of its intended use. A 
shaft and handle facilitate vaginal use, while the 
25 oral probe is a small disk, a modified disk with a 
handle molded onto it, or a cylinder with rounded 
ends with or without a shaft or handle. 

The electrodes, of any appropriate conductive 
material such as gold, silver, sometimes with an 
30 admixture of silver chloride, copper, aluminum, 
or stainless steel, may be embedded in or applied 
to the surface of the non-conductor. Sets of tw or 
more stainless steel rings are wired altemately to 
form a series of active and a series of ground 
35 electrodes. Two or more silver/silver chloride, 
gold, or stainless steel disks are connected in two 
series. Interiocked patterns of conductive material 
are etched from a metal coating on a non- 
conductive surface using printed circuit board 
40 technology, or they may be applied to a ceramic 
substrate. A combination of rings and disks may 
also be used, as well as a combination of elec- 
trodes with two pairs of connectors to the 
measuring circuit, which would serve to localize 
45 the readings within the site. 

Illustrath/e oral probes are shown in FIGS. 5 — 8. 
The preferred oral probe comprises a generally 
lollipop-shaped probe having a round head 60 
integral with a handle 61. The head 60 and handle 
50 61 are formed with a flattened surface 62 in which 
a plurality of electrodes or contacts 64, 65, 66 are 
embedded. Appropriate wires or conductors 68 
are molded into the probe and connect the 
respective electrodes to a wire leading to approp- 
55 riate terminals or jacks adapted to be secured to 
the processing unit amplifier 26 and voltage 
limiter 25. The electrodes are molded to be flush 
with the flattened surface so as to provide a 
smooth continuous surface in order to prevent 
60 injury to the user's tongue or mouth. The probe 
contacts may comprise gold-plated button elec- 
trodes. Any two buttons can be electrically con- 
nected to form a c mmon electrode. 
A modified form of probe head is shown in 
65 FIG. 7. In this modification the head is a generally 
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elongated oval or elliptical member connected to a 
handle (not shown), A plurality of chevron-shaped 
el ctrodes 71,72 are mounted in a flattened 
surface 74 of the head 70. The respective elec- 
trodes 71, 72 are connected by appropriate wires 
75, 76 extending to the processing unit The elec- 
trode assembly of the modification shown in FIG. 7 
is conveniently formed as a double-sided printed 
circuit board 80 with the electrodes 71, 72 plated 
on one side and connecting strips plated on the 
opposite side and connected to the conductors 
75, 76, which exit the probe and are connected to 
the processing unit by an appropriate plug or jack. 

An illustrative vaginal probe is shown in RGS. 9 
and 10. This probe comprises a rounded cylindri- 
cal probe element 90 with alternating pairs of ring 
electrodes 91, 92 embedded In the surface and an 
electrode cap 93 defining the tip end of the probe 
90. The rings and cap are embedded so as to 
provide a smooth exterior surface. The rings and 
cap may be formed of stainless steel or like 
material. Each set of rings and cap is connected to 
a wire 94, 95, respectively, also embedded in the 
probe and extending through the probe handle 96 
for connection to the processor. 

The various ring electrodes may be connected 
so as to not only give a measure of the electrical 
resistivity of vaginal mucus, but also to give a 
quantitative indication of the volume of mucus. 

The processing unt itself may be of any approp- 
riate design configuration and will generally 
include, as shown in FIG. 11, a housing 100 
suitable for hand use, with a digital readout display 
101 and a keyboard 102. Additional control 
buttons, on-off switches, etc. may be utilized. 

• 

Claims 

1. A method for predicting ovulation in a human 
female subject, comprising the steps of noting the 
onset of menstruation of the subject, and making 
regular determinations of a parameter of the 
human female subject's body indicative for the 
menstrual cycle of the human female subject, 
characterized in that said parameter is the electri- 
cal resistivity of the subject's saliva and that the 
method comprises steps of making regular deter- 
minations of the electrical resistivity of the sub- 
ject's saliva beginning not more than five days 
following beginning of menstruation, and indicat- 
ing the onset of ovulation as a function of a peak 
resistivity measurement following onset of men- 
struation, which peak is followed by a nadir and 
subsequent sharp increase in said electrical 
resistivity measurement. 

2. A method according to claim 1, characterized 
in that said indication of the onset f ovulation is 
based on the occurrence of said peak about six 
days prior to the day of ovulation and occurrence 
of said sharp increase occurring about two days 
prior to th onset of ovulation. 

3. A method according to claim 1 or 2, charac- 



status of said female object in response to p aks 
and nadirs of the resistivity following onset of 
menstruation. 

4. A method according to one of the preceding 
5 claims, characterized in that the increases and 

decreases in the observed values of the electrical 
resistivity of the subject's saliva are observed and 
a signal is generated upon a predetermined 
sequence of an increase and a decrease in said 
w resistivity to indicate the onset of ovulation in the 
subject. 

5. A method according to one of the preceding 
claims, comprising the steps of monitoring the 
variation in resistivity of the saliva of the subject 

rs and providing an indicator means for qualitatively 
and quantitatively responding to the resistivity of 
the saliva of said subject, whereby the response of 
the said means is diagnostic of the onset of the 
fertile period or ovulation in said subject 

20 6. Method according to one of the preceding 
claims, characterized in the method comprises the 
steps of plotting the electrical resistance 
measurement value on a daily basis, determining 
the first peak of the plot of the electrical resistance 

25 values, which peak indicates that ovulation will 
occur in about six days and determining next peak 
of the plot following an observable nadir, said next 
peak indicating that ovulation will occur in about 
two days, thereby accurately indicating th onset 

30 of ovulation in the user. 

7. Method according to claim 6, characterized in 
that the first peak of the plot of electrical resistance 
values represents an increase of at least about 
10%. 

35 8. Method according to one of the preceding 
claims, characterized in that the method further 
includes the steps of determining the electrical 
resistivity of the user's vaginal mucus beginning at 
the time of detection of the first peak of the plot of 

40 salivary electrical resistance values, plotting th 
vaginal electrical resistance measurement value 
on a dally basis, and determining a nadir followed 
by a rise in vaginal electrical resistivity indicating 
ovulation in the user. 

45 9, Method according to one of the preceding 
claims, characterized by applying a first sensor for 
forming analog data signals representing salivary 
electrical resistivity, converting said analog data 
signals to digital data signals, processing said 

so digital data signals over a predetermined time to 
obtain a digital data signal representing the cur- 
rent daily value of the salivary electrical resistivity, 
storing said daily salivary lectrical resistivity 
values in memory, applying a first algorithm for 

55 pattern recognition to the stored values, and 
generating a first recognition signal in response to 
th first occurrenc ofthe current daily valu being 
less than the previous daily value by more than a 
predetermined significant amount 

60 10. The method of predicting ovulation as 
defined in claim 9, further comprising the step of 
displaying a signal indicating a high probability of 
rnncention in resDonse to generation of said first 
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defined in claim 9, wherein said step of pro- 
cessing said digital data signals over a predeter- 
mined time comprise integration. 

12. The method of predicting ovulation as 
defined in claims 9, further comprising the step of 
digitally displaying said current value resulting 
from said processing step. 

13. The method of prdicting ovulation as 
defined in claim 10, further comprising the steps 
of applying a second algorithm for pattern recog- 
nition to the stored values, and generating a 
second recognition signal in response to the 
occurrence of a predetermined relation between 
three consecutive daily values. 

14. The method of predicting ovulation as 
defined in claims 12, further comprising the step 
of displaying a signal indicating very high 
probability of conception in response to genera- 
tion of said second recognition signal. 

15. The method of predicting ovulation as 
defined in claim 12, wherein the second of said 
three consecutive values is less than each of said 
first and third values by more than a predeter- 
mined amount. 

Patentanspruche 

1. Verfahren zur Voraussage des Eisprunges bei 
einer untersuchten Frau, wobei das Verfahren 
Schritte umfasst, bei denen der Anfang der Men- 
struation des Subjekts notiert und ein Angaben 
uber den Menstruationszyidus liefemder Para- 
meter des Korpers des Subjekts regelmasslg fest- 
gestellt wird, dadurch gekennzeichnet, dass die- 
ser Parameter der spezifische elektrische Wider- 
stand des Speichels des Subjekts ist, wobei das . 
Verfahren Schritte umfasst, bei denen der spezifi- 
sche elektrische Widerstand des Speichels des 
Subjekts regelmassig und nicht spater beginnend 
als funf Tage nach dem Beginn der Menstruation 
festgestellt wird, und-der Beginn des Eisprunges 
in Abhangigkelt der Messung eines Hochstwerts 
des spezifischen Widerstands nach dem Beginn 
der Menstruation, auf welchen Hochstwert ein 
Tiefstwert und danach ein steiler Anstieg der 
Messung des spezifischen elektrischen Wider- 
standes folgen, angezeigt wird. 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass die Angabe des Anfangs des 
Eisprunges auf das Auftreten des Hochstwerts 
etwa sechs Tage vor dem Tag des Eisprunges und 
das Auftreten des steilen Anstiegs etwa zwei Tage 
vor dem Beginn des Eisprunges beruht. 

3. Verfahren nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, dass die erhaltene Information 
uber den spezifischen elektrischen Widerstand 
des Speichels des Subjekts gespeichert und ver- 
arbeitet wird, um eine statistische Voraussage 
zum Fruchtbarkeitsstatus des Subjekts in Abhan- 
gigkeit von den Hochstwerten und Ti fstwerten 
des spezifischen Widerstandes nach dem Beginn 
der Menstruation zu erstellen. 

4. Verfahren nach einem der vorangehenden 
Anspruche, dadurch gekennzeichnet, dass die 
Zunahmen und Abnahmen der festgestellten 



Wert des elektrischen Wid rstandes des Spei- 
chels beobachtet warden und beim V riiegen 
einer vorbestimmten Folge von Zunahmen und 
Abnahmen des spezifischen Widerstands ein 
5 Signal erzeugt wird, um den Beginn des 
Eisprunges des Subjekts anzuzeigen. 

5. Verfahren nach einem der vorangehenden 
Anspruche, dadurch gekennzeichnet, dass es die 
Schritte umfasst, bei denen Variationen des spezi- 

10 fischen Widerstand des Speichels des Subjekts 
uberwacht warden und ein Anzeigemittel bereit- 
gestellt wird, das qualitativ und quantitativ auf 
den spezifischen Widerstand des Speichels des 
Subjekts reagiert, so dass die Antwort dieses 

IS Mittels eine Diagnose des Beginns der frucht- 
baren Periode oder des Eisprunges darstellt 

6. Verfahren nach einem der vorangehenden 
Anspruche, dadurch gekennzeichnet, dass es die 
Schritte umfasst, bei denen der Messwert des 

20 spezifischen elektrischen Widerstands taglich auf- 
gezeichnet wird, der erste Hochstwert der Au* . 
zeichnung der Werte des elektrischen Wide» ^ 
stands bestimmt wird, wobei dieser Hochstwert 
anzeigt, dass der Eisprung in etwa sechs Tagen 

25 stattfinden wird, und der nachste Hochstwert der 
Aufzeichnung nach einem feststellbaren Tiefst- 
wert bestimmt wird, wobei dieser nachste 
Hochstwert anzeigt, dass der Eisprung in etwa 
zwei Tagen stattfindet wird, so dass der Beginn . 

30 des Elsprungs bei der Benutzerin genau angezeigt 
wird. 

7. Verfahren nach Anspruch 6, dadurch gekenn- 
zeichnet, dass der erste Hochstwert der Aufzeich- 
nung der Werte des elektrischen Widerstands 

55 eine Zunahme von mindestens etwa 10% dar- 
stellt 

8. Verfahren nach einem der vorangehenden 
Anspruche, dadurch gekennzeichnet, dass das 
Verfahren femer die Stufen der Feststellung des 

40 elektrischen Widerstandes im Schleim der Vagina 
beim Beginn der Ermittlung der ersten Spitze der 
Aufzeichnung des Widerstandswertes des Spei- 
chels einschliesst, wobei der vaginale elektrisc' 
Widerstandswert taglich aufgetragen wird, un« 

45 der Tiefpunkt von einem Anstieg des vaginalen 
Widerstandswertes gefolgt wird, der den 
Eisprung der Benutzerin anzeigt. 

9. Verfahren nach einem der vorangehenden 
Anspruche, dadurch gekennzeichnet, dass ein 

so erster Sensor zur Bildung von analogen Daten- 
signalen verwendet wird, die den spezifischen 
elektrischen Widerstand des Speichels darstellen, 
die analogen Signale in digitale Signale gewan- 
delt werden, die digitalen Signale wahrend einer 

ss vorbestimmten Zeitdauer verarbeitet werden, um 
ein digitales Datensignai zu bilden, das den lau- 
fenden Tageswert des spezifischen elektrischen 
Widerstands des Speichels darstellt, der Tages- 
wert des spezifischen elektrischen Widerstands 

60 des Speichels in einem Speicher gespeichert 
wird, auf die gespeicherten Werte ein erster 
Mustererkennungs-Algorithmus angewendet 
wird, und auf das erste Auftreten eines Tages- 
werts, der um mehr als einen v rbestimmten 

65 signifikanten Wert kieiner ist als der vorange- 
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hende tagliche Wert, ein erstes Erkennungssign 
erzeugt wird. 

10. Verfahren zur Voraussage eines Etsprung 
nach Anspruch 9, dadurch gekehnzetchnet, d 
es den Schntt umfasst, bei dem als Antwort aj 
die Erzeugung des ersten Erkennungssignals 
Signal angezeigt wird, das eine hoi 
Befruchtungswahrscheinlichkeit anzeigt 

11. Verfahren zur Voraussage eines Eisprungi 
nach Anspruch 9, dadurch gekennzeichnet, d 
der Schntt der Verarbeitung des digitalen Siga 
wahrend einer vorbestimmten Zeitdauer 
integration umfasst. 

12. Verfahren zur Voraussage eines Eisprun 
nach Anspruch 9, dadurch gekennzeichnet, d 
es ausserdem den Schritt umfasst, bei dem 
vom Verarbeitungsschritt resultierende laufeni 
Wert digital angezeigt wird 

13. Verfahren zur Voraussage eines Eisprun 
nach Anspruch 10, dadurch gekennzeichnet, d 
es die Schritte umfasst, bei denen auf die gesj 
cherten Werte ein zweiter Mustererkennuni 
Algorithmus angewendet wird, und auf das 
treten einer vorbestimmten Beziehung zwischj 
drei aufeinanderfolgenden Tageswerten 
zweltes Erkennungssignal erzeugt wird. 

14. Verfahren zur Voraussage eines Eispruni 
nach Anspruch 12, dadurch gekennzeichnet, d 
es den Schntt umfasst, bei dem als Antwort 
die Erzeugung des zweiten Erkennungssignals 
Signal angezeigt wird, das eine h 
Befruchtungswahrscheinlichkeit anzeigt. 

15. Verfahren zur Voraussage eines Eisprun 
nach Anspruch 12, dadurch gekennzeichnet, d 
der zweite der drei aufeinanderfolgenden Wi 
um mehr als einen vorbestimmter Wert kletnei 
als der erste und als der dritte Wert 

Revendications 

1. Procede de prediction de Tovulation chez 
sujet feminin, comportant les etapes consista 
noter le debut de la menstruation du sujet 
determiner regullerement un paramdtre du coj 
du sujet qui donne des indications sur le 
menstruel du sujet, caract^ris^ en ce que 
parametre est la resistivite electrique de la sa 
du sujet et que le procede comporte les etai 
consistent h determiner reguHerement la resl 
vite electrique de la salive du sujet en ne o 
mengant pas plus tard que cinq jours aprdi 
debut de la menstruation et a indiquer le d^b 
Tovulation en fonction de la mesure d'un mL ^ ^ 

mum de resistivite qui suit le debut def**^®® P<5ur former des signaux de 
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a salive du sujet est memorise et 
de la prediction statistique du statut 
sujet en reponse aux maxima et 
I resistivity apres le debut de 

elon Tune des revendications pre- 
cterise en ce que les elevations et 
les valeurs observees de la resisti- 
de la salive sont notees et qu'un 
uit a Tapparition d'une suite prede- 
e elevation et d'une diminution de 
eiiHte afin d'indiquer le debut de 
^ sujet 

elon Tune des revendications pr6- 
icterise en ce qu'il comporte les 
ant h surveiller la variation de la 
la salive du sujet et d mettre k 
in moyen indicateur qui r^pond 
It et quantitativement ^ la resisti- 
e du sujet, de sorte que la reponse 
nstitue un diagnostic du debut de 
le ou ovulation chez le sujet. 
elon i'une des revendications pre- 
icterise en ce qu'il comporte les 
ant a enregistrer journeltement la 
esure de la resistivity electrique, ^ 
premier maximum sur I'enregistre- 
urs de la resistivite eiectn'que, ce 
iquant que i'ovulation va se pro- 
jours environ, et i determiner sur 
nt le maximum suivant consecutif 
ce maximum suivant indiquant 
n va se produire dans deux jours 
but de I'ovulation chez I'utilisatrice 
ique avec precision, 
lelon la revendication 6, caracterise 
remier maximum sur I'enregistre- 
urs de la resistivite electrique repre- 
ation d'au moins environ 10%, 
elon Tune des revendications pre- 
icterise en ce qu'il comporte en 
s consistent ^ determiner la resistl- 
du mucus vaginal de I'utilisatnce 
nt au moment de la detection du 
imum sur I'enregistrement des 
resistivite electrique salivaire, d 
rnellement la valeur de la mesure 
;e electrique vaginale, et a determi- 
um suivi d'une elevation de la 
trique vaginale indiquant I'ovula- 
isatrice. 

lelon Tune des revendications pre- 
acterise en ce qu'une premiere 



menstruation, ce maximum etant suivi d'un mi 



mum suivi d'une elevation marquee de la mes ivaire, les signaux de donnees ana 

t convertis en signaux de donnees 
es signaux de donnees numeriques 
jndant un temps predetermine pour 
basee sur I'apparition du pic environ six jb numerique representatif de la 



de la resistivite electrique. 

2. Procede selon la revendication 1, caractei 
en ce que I'indication le debut de I'ovulation 



avant le jour de I'ovulation et sur I'apparitior 
reievatton marquee environ deux jours avan 
debut de I'ovulation. ^ . 

3. Precede selon la revendication 1, caracte a^gorithme de reconnaissance de 
en ce que I'information obtenue sur la resistr »PPl"que aux valeurs memorisees, t 



ogiques representant la resistivite 



lere courante de la resistivite eiectri- 
les valeurs journalieres de la resisti- 
salivaire sont mises en memoire. 



un premier signal de reconnaissance est pro- 
duit en reponse k la premiere apparition de 
ce que la valeur joumaii^re courant est infe- 
rieure de plus d'une quantit' predetermin^e 
significative h la valeur joumalidre prece- 
de nte. 

10. Precede de prediction de I'ovulation 
selon la revendication 9, caracterise en ce 
qu'il comporte en outre I'etape consistent h 
visualiser un signal indiquant une haute pro- 
babilite de conception en reponse a la pro- 
duction du premier signal de reconnaissance. 

11. Proc6de de prediction de i'ovulation 
selon la revendication 9, caracterise en ce 
que Tetape consistent a traiter les signaux de 
donnees num^riques pendant un temps pre- 
determine comporte une integration. 

12. Proc6de de prediction de I'ovulation 
selon la revendication 9, caracterise en ce 
qu'il comporte en outre I'etape consistant a 
visualiser numeriquement la valeur courante 
qui resulte de I'etape de trattement- 
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13. Precede de prediction de I'ovulation 
selon la revendication 10, caract'ris^ en ce 
qu'it comp rt les Stapes consistant a appli- 
quer un deuxieme algorithme de reconnais- 

5 sance de structure aux valeurs m6morisees, 
et a produire un deuxieme signal de recon- 
naissance en reponse ei Tapparition d'une 
relation predeterminee entre trois valeurs 
joumall&res consecutives. 

to 14. Procede de prediction de I'ovulation 

selon la revendication 12, caracterise en ce 
qu'il comporte en outre I'etape consistant ^ 
visualiser un signal indiquant une haute pro- 
babilite de conception en reponse a la pro- 

75 duction du deuxieme signal de reconnais- 
sance. 

15. Procede de prediction de I'ovulati n 
selon la revendication 12, caracterise en ce 
que la deuxieme des trois valeurs consecu- 
20 tives est inf6rieure de plus d'une quantity 
predeterminee d la premiere et h la troisieme 
valeur. 
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